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Two-dimensional particle simulation[l] has re-
vealed that two kinds of plasma instabilities grow 
in the current layer, i.e., the lower hybrid drift 
instability (LHDI) in the periphery, and the low 
frequency EM mode called a drift kink instabil-
ity (DKI) near the neutral sheet. The DK mode 
can be a cause of anomalous resistivity at the 
neutral sheet. In order to clarify how collision-
less driven reconnection is triggered and evolves 
in three dimensions, we carry out the full electro-
magnetic particle simulation for three-dimensional 
open system with input upstream boundaries and 
free downstream boundaries [2,3]. The total num-
ber of particles used for the present simulation is 
60 million, and the simulation domain is imple-
mented on a (128 x 64 x 128) point grid. 
As is shown in Fig. 1, the DK mode (dashed 
line) is excited after the LHD mode (solid) grows 
up to the high level in the periphery. Collision-
less reconnection becomes visible in the central 
region in accordance with the excitation of the 
DKI. The LHD mode is damped down due to the 
modification of the current sheet, while the DK 
mode remains at a high level comparable to the 
DC electric field (dotted). Since the D K mode 
propagates along the normal direction to the re-
connection plane (z-axis), it creates the spatial de-
pendence of the electric field, and thus the spatial 
structure of reconnection in the current sheet. 
Figure 2 shows the perspective views of mag-
netic field lines at tWce = 561. The wavy structure 
of the field lines indicates that magnetic reconnec-
tion takes place dependently on the z-coordinate. 
Consequently, the three-dimensional structure ap-
pears in the distribution of reconnected magnetic 
field (By) in the downstream, as is shown in Fig. 
3. 
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Fig. 1. Temporal evolutions of three Fourier 
modes for the driving field Eo = -0.02Bo. 
Fig. 2. Perspective views of magnetic field lines 
at tWce = 561. 
Fig. 3. Spatial distribution of reconnected mag-
netic field (By) at tWce = 561 where the strong 
field regions are displayed by the isosurface and 
contour plot in the (y,z) plane. 
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